INTRODUCTION
Shift work is an integral part of many professions such as emergency services, health care, transport, and defence sectors. The term shift worker is used to describe someone who works outside the normal daylight hours. This might involve rotating or fixed night shifts. Shift work is known to disrupt circadian rhythms and compromise sleep. In the short term, sleep debt may result in critical errors at the workplace as well in tasks requiring vigilance outside the workplace such as driving. In the long term, the latter can result in shift work sleep disorder (SWSD).
Apart from the abovementioned consequences of shift work, sleep disorders unrelated to shift work may also cause excessive sleepiness. Bus drivers form an important subset of shift workers and the presence of an undiagnosed sleep disorder in them could lead to road accidents. A consensus statement [1] endorsed by a group of scientists states that "fatigue (sleepiness, tiredness) is the largest identifiable and preventable cause of accidents in transport operations (between 15% and 20% of all accidents), surpassing that of alcohol-or drug-related incidents in all modes of transportation."
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Original Article
It has also been reported that relatively moderate levels of sleepiness impair performance to an extent that is equivalent to or greater than that currently acceptable for alcohol intoxication. [2] The present study was conducted to screen the presence of excessive sleepiness and post-shift sleep practices amongst a cohort of bus drivers working in night shifts.
Objective
To screen for daytime and nocturnal (on-shift) sleepiness, coping practices, and post-shift sleep hygiene in night bus drivers using prevalidated questionnaires.
MATERIALS AND METHODS

Inclusion criteria
Bus drivers working for the Karnataka State Road Transport Corporation (KSRTC) on long haul routes (more than 150 km) in rotating night shifts (10 PM to 6 AM) were included.
Exclusion criteria
The following subjects were excluded:
• Those who were on sedatives or wake promoting drugs • Those who had already been diagnosed to have a sleep disorder and were on treatment for the same.
Methods
The study subjects were selected from a cohort of about 25,000 night shift drivers in the KSRTC using the simple random selection technique. Informed consent was obtained from all subjects. Strict confidentiality was maintained throughout the study. Demographic data (name, age, gender) and relevant medical history were recorded and compiled.
All subjects were administered the following questionnaires [ Tables 1 and 2] • Epworth Sleepiness Scale (ESS) [3] • A prevalidated questionnaire to screen sleep habits, shift schedules, coping practices, and sleepiness during shift work and post-shift sleep hygiene.
The questionnaires were administered in the local language by the medical researcher and the responses were tabulated.
Sample size and statistical analysis
The sample size was estimated using nMaster 2.0 sample size calculator (Department of Biostatistics, CMC, Vellore) based on a study by Howard et al. [4] where 24% of commercial vehicle drivers were found to have excessive sleepiness. A sample size of 304 drivers was arrived at by considering an alpha error of 5% with 90% power. Based on preliminary analysis of the data collected from 100 drivers, the sample size was further reduced to 180.
Descriptive statistics were used to analyze the compiled data. The frequency of excessive sleepiness and/or suspected sleep disorders were expressed in percentage and its 95% confidence interval was analyzed.
RESULTS
Demographic profile
One hundred and eighty male bus drivers who satisfied the inclusion criteria stated in the protocol were screened. The age of the drivers ranged between 22 years and 63 years [mean ± standard deviation (SD): 41.4 ± 9.3 years]. The duration of shift work ranged between 0.5 years and 35 years (mean ± SD: 12.9 ± 8.2 years), and the duration of night-time driving ranged 8-14 h.
Sixteen drivers (8.9%) reported comorbidities as follows: 9 (5%) had diabetes mellitus; 6 (3.3%) had hypertension, and 1 (0.6%) had hypercholesterolemia [ Table 3 ]. Twelve (6.7%) of the drivers admitted to consuming alcohol, 17 (9.4%) were smokers, and 36 (20%) chewed tobacco.
Sleepiness evaluation
Only 2 (1.1%) of the bus drivers scored ≥9 on the ESS, implying a significant level of daytime sleepiness. However, 10 (5.6%) drivers confessed to feeling sleepy during the day while stopping in traffic and 103 (57.2%) drivers admitted to feeling sleepy while driving at night.
Twenty-five (13.9%) of them reported experiencing "sleep attacks" and 37 (20.6%) drivers reported a decrease in alertness as the shift progressed [ Table 4 ].
On statistical analysis, it was found that sleepiness significantly decreased with increasing duration of shift work (P 0.026), which indicates that bus drivers get habituated to night shifts. Sleepiness during night-time driving significantly decreased in those drivers who had sleep maintenance insomnia prior to commencing night shift-related job (P 0.040).
However, it was found that the daytime sleep duration after night shift did not correlate with sleepiness while night-time driving (P 0.262).
Further, no association was found between difficulty in sleep initiation and being sleepy while driving at night (P 0.797) and as well as between daytime sleepiness and feeling sleepy while driving at night (P 0.362).
Coping strategies
As mentioned earlier, 103 drivers felt sleepy during the night shift. The various coping strategies adopted by them have been depicted in Figure 1 . Coping strategies for nocturnal sleepiness included consuming coffee/tea (16.7%), chewing tobacco (12.8%), smoking (6.1%), and walking (3.9%).
Evaluation of post-shift work-sleep practices
One hundred and seventy five (97.2%) slept during the day after the completion of a night shift. The duration of this daytime sleep ranged between 1 h and 10 h (mean ± SD: 5.14 ± 1.84 years). Fifty-eight (32.2%) drivers said that they caught up on sleep by sleeping for longer durations during holidays and weekends. During this catch-up sleep as well as during night-time sleep during nonshift periods, 26 bus drivers (14.4%) found it difficult to initiate sleep, 9 (5%) drivers complained of disrupted sleep as they woke up more than twice every night, and 16 (8.9%) reported the inability to fall asleep after nocturnal awakenings [ Table 5 ].
DISCUSSION
This study has demonstrated a high proportion of sleepiness in drivers working on long haul night shifts, which is in concordance with that reported in studies conducted in other parts of the world. A few of these studies are reviewed below and their results have been compared with the results of our study.
A study [5] by Akerstedt has revealed the chronic effects of long-term night shifts, which are comparable to clinical insomnia in reducing productivity of the workforce. Several previously conducted studies have demonstrated the association between night shift work and self-reported sleepiness in train drivers, [6] truck drivers, [7] and process operators, [8] among others. An increased risk of road accidents has also been reported when driving home after a night shift. [9, 10] In our study too, we have demonstrated a high proportion of self-reported on-shift sleepiness (57.22%) and also a decrease in alertness as the shift progressed in 37 bus drivers (20.6%). In addition, we have attempted to study post-shift sleep hygiene practices and the methods adopted by Indian bus drivers to cope with sleepiness during the night shift. A survey conducted in England by Horne et al. [11] found that sleep-related incidents comprised 16-20% of all police-attended motor vehicle crashes. A recent study on the top five causes for road accidents in India, Nepal, and Zimbabwe by Pearce et al. [12] has revealed that driver error was the major factor in 74% of bus accidents. As our study involved only self-administered questionnaires; the statistics of actual vehicle crashes related to sleepiness could not be compiled.
Some limitations of our study were as follows: The methodology used self-reporting as a means of obtaining data, which may have underestimated the proportion of sleepiness and its role in the causation of accidents/near-misses, lack of real-time monitoring, and performance of in-laboratory tests such as the maintenance of wakefulness test (MWT). Nevertheless, the findings reported in this study reiterate the need for further research aimed at real-time monitoring of alertness in bus drivers as well as in other critical professions.
Thus, this study could be considered as the initial step toward detection of undiagnosed shift work-related sleep disorders among public transport vehicle drivers. If simple questionnaire-based methods as described in our study could be routinely employed in preemployment and periodic screening of night shift drivers, timely referral for further evaluation and treatment for sleep disorder(s) could be enforced. This would go a long way in reducing the number of road traffic accidents related to sleepiness.
Apart from this, the existence of a database related to the patterns and prevalence of driver sleepiness could help in modifying existing work schedules to avert accidents and near-misses. Some measures to achieve this may include education about sleep hygiene, good post-shift sleep practices, programed naps during shifts, and the controlled use of caffeine to promote wakefulness during shifts.
Thus, this study could be considered a forerunner for future research aimed at improving road safety standards, especially with respect to reducing critical but avoidable human errors.
